ATP-dependent steps in apoptotic signal transduction.
Apoptotic changes of the nucleus induced by Fas (Apo1/CD95) stimulation are completely blocked by reducing intracellular ATP level. In this study, we examined the ATP-dependent step(s) of Fas-mediated apoptotic signal transduction using two cell lines. In SKW6.4 (type I) cells characterized by rapid formation of the death-inducing signaling complex on Fas treatment, the activation of caspases 8, 9, and 3, cleavage of DFF45 (ICAD), and release of cytochrome c from the mitochondria to the cytoplasm were not affected by reduction of intracellular ATP, although chromatin condensation and nuclear fragmentation were inhibited. On the other hand, in the Fas-mediated apoptosis of Jurkat (type II) cells, which is characterized by involvement of mitochondria and, thus, shares signal transduction mechanisms with apoptosis induced by other stimuli such as genotoxins, activation of the three caspases, cleavage of DFF45 (ICAD), and nuclear changes were blocked by reduction of intracellular ATP, whereas release of cytochrome c was not affected. These results suggested that the ATP-dependent step(s) of Fas-mediated apoptotic signal transduction in type I cells are only located downstream of caspase 3 activation, whereas the activation of caspase 9 by released cytochrome c is the most upstream ATP-dependent step in type II cells. These observations also confirm the existence of two pathways for Fas-mediated apoptotic signal transduction and suggest that the Apaf-1 (Ced-4 homologue) system for caspase 9 activation operates in an ATP-dependent manner in vivo.